Effects of atrial premature stimulation on sinus node function in isolated rabbit atria.
The effects of premature atrial depolarizations (PADs) on the sinus node function were studied in isolated rabbit atria by using simultaneous intracellular recordings in the sinus node and adjacent regions. Late PADs (test cycle 85% or more of the basic cycle) did not capture the sinus node, blocking somewhere between this structure and the crista terminalis, inducing however a shortening of action potential, an increased rate of rise (Vmax) and amplitude of phase 0, and a variable depression of phase 4 depolarization on sinus node fibres. These effects were attributed to electrotonic interactions. Earlier PADs (test cycle 45--85% of the basic cycle) penetrated and captured the sinus node, changing its action potential shape, depending on the prematurity of the response. Two major effects were demonstrated: 1) a reduction in the maximum diastolic potential; 2) a linearly-related (p less than 0.001) decrease of the slope of phase 4 depolarization. These effects resulted in a depression of sinus node automaticity that was inversely-related to the test cycle length. Dominant pacemaker shifts within the sinus node were frequently observed with early as well as with late PADs resulting in a change of the basic cycle by as much as 90 msec. It is concluded that the use of the technique of premature atrial stimulation may not permit precise evaluation of sinoatrial conduction time.